I. INTRODUCTION
Colossal magnetoresistance (CMR) is a property that is of great technological potential, since the large change in the resistance (R) with the application of a magnetic field can be used effectively for mass storage magnetic devices. However, the well-known CMR materials, Mn based oxides, have significant CMR effect only at low temperatures and, therefore, are not suitable for room temperature applications. In their recent work, Kobayashi et al. [1] have pointed out that the fully-ordered double perovskite Sr 2 FeMoO 6 with alternating Fe 3+ (3d 5 , S = 5/2) and Mo 5+ (4d 1 , S = 1/2) ferrimagnetically coupled ions exhibit substantial CMR even at room temperature. It is suggested that the half-metallic ferromagnetic (HMFM) state below T c is responsible for the magnetoresistance (MR) behavior via spin-dependent carrier scattering processes. While the spin-dependent scattering due to the intergrain tunneling effects enables one to construct manganite based devices [2] , the intra-grain properties of the manganites are generally believed to be intimately connected with the intrinsic instability of Mn 3+ 3d 4 states arising from strong electron-phonon interaction as well as double-exchange interaction [3, 4] . Mo 5+ is also a Jahn-Teller ion with its 4d powder diffraction data were collected on a STOE STADI/P diffractometer. The resistivity measurements with and without an applied field were carried out using the standard fourprobe dc measurements.
III. RESULTS AND DISCUSSION
We show the powder x-ray diffraction patterns of the two samples in Fig. 1 ; Fig The main diffraction peaks are the same in both the panels of Fig. 1 and these are readily ascribed to the perovskite lattice. The only difference between the two diffraction patterns is in terms of the existence of two weak peaks, at 19.6
• and 38 • in Fig. 1(a) , but absence in Fig. 1(b) . We have expanded the vicinity of these two angles in order to illustrate this point clearly in the respective panels. The existence of these two peaks in Fig. 1(a) The effect of disorder at the Fe-sites is also probed by 57 Fe Mössbauer spectra of these two samples at 300 K and 4.2 K (Fig. 2) ; a comparison of the raw spectra for the two samples at these temperatures is sufficient to establish the relative degrees of disorder in site occupancies. The spectra for the sample B exhibits relatively larger line-widths in contrast to those of sample A, implying a larger disorder in sample B. All the spectra are magnetic hyperfine split, indicating magnetic ordering of the materials. The spectrum at 300 K for sample A favorably compares with that reported earlier [5] . Our analysis of the data at 4.2 K for sample A yields a saturation hyperfine field of about 480 kOe, with a small distribution of about 10 kOe. This value is somewhat smaller than that known for Fe 2 O 3 . The hyperfine field for sample B has a much larger distribution (490 ± 60 kOe), quantitatively confirming a strong variation in the chemical environment for Fe from site to site. The chemical composition was however found to be identical between the two samples by energy dispersive x-ray analysis. Moreover, the grain size and morphology were also found to be similar between the two samples by scanning electron microscopy (SEM). The above results establish that it is indeed possible to obtain highly ordered and extensively disordered samples with respect to Fe and Mo occupancies without otherwise disturbing the structural integrity of this double perovskite system.
We show the magnetoresistance, MR(H, T ) = {R(H, T ) − R(0, T )}/R(0, T ), of ordered
and disordered samples as a function of applied magnetic field, H, at 300 K and 4.2 K in Fig 3; in the same figure we reproduce the results from Kobayashi et al. [1] . At both the temperatures, the ordered sample is characterised by a sharp magnetoresistive response in the low-field region, though the magnitude of the magnetoresistance is considerably larger at the lower temperature, in agreement with the published literature [1] . The present ordered sample has a sharper low-field response and a larger magnitude, particularly at the low temperature compared to the previous result [1] . This improved magnetoresistance response is possibly related to somewhat higher degree of ordering in the present sample. This improvement in the low magnetic field response suggests that a fully (100%) ordered sample is likely to be a very good candidate for real-life device applications. Beyond about 1 T, the magnetoresistance of the ordered sample exhibits a slower change at higher field strengths,
without showing any signs of saturation upto the highest magnetic field probed in the present experiments. The MR changes significantly (by about 6.5% at 4.2 K and 3% at 300 K) in the larger field regime between 1 and 7 T.
In contrast, the MR of the disordered sample does not exhibit the low-field sharp magnetic response below 1 T. Since the two samples differ only in the extent of Fe/Mo ordering, the low-field rapid variation in MR of sample A evidently arises from the long-range order, leading to the half metallic ferromagnetic state of sample A and the consequent strong intergrain spin-dependent scattering. It is, however, intriguing to note that there is a substantial negative magnetoresistance in the disordered sample and the high field behaviors of the MR in the two samples are similar, the two curves being approximately parallel in the high-field region at both the temperatures shown in Fig. 3 . This implies that there is a common intragrain origin of this high-field MR behavior in the disordered and the ordered samples.
We have carried out band structure calculations, simulating the disordered system within a supercell approach where the Fe and Mo atoms were allowed to occupy the other sites in contrast to the perfectly ordered system. Preliminary results from these calculations show that in the disordered state, both up-and down-spin states exist at the Fermi energy; this indicates that the half-metallic ferromagnetic ground state is not realised for any disordering of the Fe and the Mo sublattices, though the system remains to be a ferrimagnet. Thus, the high-field, intragrain contribution to the negative magnetoresistance is independent of the long range ordering of Fe and Mo atoms and the cosnequent existence of the HMFM state. Instead, it is to be associated with the usual negative magnetoresistance observed for ferromagnetic substances, arising from a suppression of the spin-fluctuations with the application of an external magnetic field.
In conclusion, we have prepared highly ordered and disordered samples of the perovskite oxide, Sr 2 FeMoO 6 . We characterised the extent of ordering by x-ray diffraction and Mössbauer studies of these samples. Rietveld analysis of the powder diffraction pattern
shows that the extent of ordering in the Fe/Mo sites is about 91% for the ordered sample, while it is about 31% for the disordered sample. We point out that the disordered sample is not a half-metallic ferromagnet, though it is magnetic even at the room temperature. We showed that the magnetoresistance of the two samples are distinguished by the existence of the sharp changes in the magnetoresistance at low fields for the ordered sample. In the case of the disordered sample, there is no such sharp changes in the MR, though a negative MR is seen at all fields for the disordered sample also. The MR of the disordered sample is very similar to that of the ordered sample in the high-field regime, indicating a common origin. Thus, we conclude that the low-field magnetoresistance is dominated by the intergrain spin-dependent scattering of the highly spin polarized charge-carriers of the half-metallic ferromagnet, the high-field negative magnetoresistance behaviours in both the samples are intrinsic, intragrain property and arise from the suppression of spin-fluctuations under the application of a magnetic field on a magnetic system. Fig. 1 . X-ray diffraction patterns of (a) ordered and (b) disordered Sr 2 FeMoO 6 . Orderrelated peaks, appear at 19.6
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